are critical for its preparation at pressures from 3 to 8 GPa is possible. This indicates a broadening of its region of 
stability with pressure. * 

We note that quenching from a Au 077 Si 0>2 3 melt at p - 3 GPa with a cooling rate, of 600*K/sec leads to 
formation of a melt whose x-ray pattern (Fig. 2) has characteristic features suggesting the presence of a phase differeni 
from that already mentioned above in a mixture with an x-ray amorphous alloy. The position of the first peak {29 . 
40*) agrees with data on the metallic glass in this system for the composition with 25 at. % Si, sin 0/X - 0.22 [10], which 
was prepared with substantially higher cooling rates, 10 6 -10 8 *K/sec [1]. 

CONCLUSIONS 

Pressure lowers the critical cooling rates required for formation of metastable phases and metallic glasses in the 
Au— Si system. However, a broadening of the stability region of the crystalline Au 077 Si 0v33 phase on the T— p— x 
diagram substantially changes the thermodynamic and kinetic conditions for preparation of amorphous phases. 
Amorphous phases are not formed at higher pressure in the range of cooling rates indicated above. 
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ELECTROPHYS1CAL INVESTIGATION OF THIN- LAYER ED INORGANIC 
COATINGS 

I. V. Kochugova, L. V. Nikolaeva, and N. M. Vakser UDC 539.216.2 

Miniaturization of electrotechnical devices which leads to lower volumes of materials and higher specific 
characteristics requires development of insulating thin-layer coatings. These should have a wide range of useful 
properties (pliability, heat stability, high specific resistivity, etc.). These properties should be maintained for long 
periods. Continuous thin glassy films in a number of cases are irreplaceable, however, they have a very substantial 
shortcoming: The electrical resistivity of such films at temperatures elevated to 400-600"C falls sharply [I J. . 

The electrical resistivity of compositions can be raised by creation of coatings based on glassy binder and highly 
dispersed fillers, refractory oxides of aluminum, silicon, chromium, magnesium, etc. [2]. To this end, gelatinous 
solutions containing 40-65% of tetraethylorthosilicate (TEOS) as the glass-forming component and aqueous salt solutions 
as well as solutions containing orthophosphoric acid instead of TEOS as the glass-forming component are used. 

M. 1. Kalinin Leningrad Polytechnic Institute. Translated from Izvestiya Akademii Nauk SSSR, Neorganicheskie 
Materialy, Vol. 25, No. 6, pp. 981-983, June, 1989. Original article submitted May 12, 1987. 
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Fig. 2. Dielectric strength of coatings based on nitrate (I ) and acetate (2) 
glassy binders at 20 and 300*C (a), temperature dependences p of 
coatings filled with corundum (1) and Cr 3 O s (2) (tr), and dielectric 
strength of coatings on Ni (1) and stainless steel (2) at 20 and 300*0 (c). 



The use of corundum as filler is seen to increase the electrical resistivity over a wide temperature range. It is 
axiomatic that the acetates have a lower level of £ st by comparison to the nitrate glassy binders. The reason for this 
lowering of electrophysical properties of the acetate compositions is the decomposition of the acetate anion into volatile 
components at 400-500*C. In this case, the possible appearance of impurities of highly dispersed carbon in the 
composition is not excluded. Oxidation of this prevents the formation of an amorphous glass film on the surface. 

The electrical resistivity increases with increased firing temperature: it is 4.310 10 and MO 7 fi-m for the nitrate 
coating on nickel with corundum filler at 20 and 300"C after firing at 400*C, and 1.310 14 and MO 9 D m after firing 
at 500 # C. 

An increase of the coating thickness on one hand improves the electrical properties due to a decreased 
probability of entrance of permeable defects. On the other, the elasticity and pliability of the coating is decreased. 

The properties of the coatings depend on the substrate material since the product of interaction of the oxide 
layer and the inorganic binder is a part of the coating. 

It should be noted that the most effective glassy solutions can be used for preparation of thin-layered insulator 
on pliable conductors. The glassy binder in the ceramic layer is formed directly on the coated surface. The coating 
process on the pliable conductor is done continuously and is fixed by firing at 500-70XTC. 

CONCLUSIONS 

Inorganic coatings placed on a metal base as a thin layer (20-25 pm) combine good electrical insulating properties 
with pliability and elasticity. 

The dielectric tosses in the compositions studied are defined by conductivity and polarization. They grow with 
heating. 

The properties of the coatings, prepared from a suspension of filler in a glass-forming solution, depend mainly 
on the nature of filler and can change substantially with exchange of one filler by another. 
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